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Spedficadon 

WORK PROCESSING METHOD IN MACHINE TOOL, PROCESSING JIG_ FOR 
PERFORMING THE METHOD, AND SUPPORT DEVICE FOR WORK PROCESSING 

5 

Technical Field 

The present invention relates to a work processing method in a machine tool, a 
processing jig for performing the mediod and a siqjport device for tfie work processing. 

10 Description of the Prior Art 

There exists a machine tool, wherein a main shaft movable at least in a longitudinal 
direction is provided at a position on one side of a horizontally longitudinal direction of a 
foundation (for example, see Japanese Patent Gazette of Japanese Provisional Publication No. 
2001-9652). 

15 In the machine tool, a work grip rotation feed mechanism portion for rotating a work 

about a specific lateral axis is provided to a position relating to the main shaft, and the woric griped 
thereby is processed by being fed and rotated to a specific angle position about the specific lateral 
axis (for example, see J^)anese Patent Gazette of Patent No. 3083776). 

In this processing, vJhen a bar-like work is moved fiom one of eitfier positions to the 

20 other between the case wdiere it is attached to and removed fiom the work grip rotation feed 
mechanism portion and the case where it is processed by the operation of the main shaft, tiie work 
grip rotation feed mechanism portion is not moved on the foundatiorL 

In processing the bar-like woric without moving the work grip rotation feed mechanism 
portion to a main shaft direction on the foundation as the above mention, v^en the bar-like work is 

25 attached to and removed fiom the work grip rotation feed mechanism portion, a worker can not 
enough approach it In addition, the work grip rotation feed mechanism portion is too near to the 
main shaft to secure an operation space. Owing to this, the bar-tike work contacts with a tool fixed 
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to the main shaft, damagiiig these together. Besides, in processing the griped bar-like work, since 
a distance between the tool fixed to the main shaft and the work at a processing start position is 
lai]^, die main shaft needs to be displaced against the bar-like woik on a laige stroke. This is 
sometimes at a disadvantage on the processing efficiency. The present invention aims to settle 
5 these problems. 

Summaiy of the Invention 

In the first invention, in a machine tool having a main shaft movable in at least a specific 
horizontal direction at a position on one side of a foundation (a bed 1), a vertical rotation siqjpoit 

10 shaft is provided at a position on the other side of the foundation, and a lateral stand having a 
slanting surface with a fixed angle is fixed on the top portion of the vertical rotation siq>port shaft, 
and a work grip rotation feed mechanism portion for rotating a bar-like woik is provided on the 
slanting surface. Here, when the slanting surfece sits opposite to the main shaft, it is gradually 
descending thereto so as to fomi the fixed angle. An axis of the vertical rotation si^^port shaft is 

15 horizontally separated fiom tiiat of tiie work grip rotation feed mechanism portion by a required 
distance. The position of the lateral stand is varied by rotating the vertical rotation siq^port shaft 
between the case where the bar-like work is attached to and removed fiom the work grip rotation 
feed mechanism portion and the case where it is processed by longitudinally displacing the main 
shaft. 

20 In the present invention, v^en the bar-like work is attached to and removed fiom the 

work grip rotation feed mechanism, the lateral stand is deflected to the other side against the vertical 
rotation siq>port shaft to separate fix>m the main shaft. According to this, the worker can easily 
^proach the work grip rotation feed mechanism fix)m the other side. Besides, since an interval 
between tiie vertical rotation siq)port shaft and tiie main shaft becomes large, a space for attaching 

25 and removing a bar-like work is enlarged 

On the other hand, when processing the bar-like work griped by the work grip rotation 
feed mechanism portion, the lateral stand is deflected to the one side against the vertical rotation 
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sippoit shaft to approach the main shaft. According to this, since a distance fiom the main shaft 
to the woik at the processing start position becomes small, the bar-like work can be processed on a 
small stroke. 

In the second invention, an axis of the vertical rotation support shaft and an axis of the 
5 work grip rotation feed mechanism portion are ananged so that the latter can separate toward the 
main shaft wiien the lateral stand sits opposite to the main shaft. 

In the third invention, a slanting sur&ce of die lateral stand is inclined against a horizontal 
plane by an angle of 1 5 degrees or more. 

In the forth invention, a si4)port device for work processing is so constmcted that in a 
10 machine tool having a main shaft movable at least in a longitudinal direction at a position on one 
side of a horizontally longitudinal direction of a foundation, a vertical rotation support shaft is 
provided at a position on the other side of the foundation, and a lateral stand having a slanting 
sur&ce with a fixed angle is fixed on the top portion of the vatical rotation support shaft, and a 
work grip rotation feed mechanism portion for rotating a bar-like work is provided on the slanting 
15 surfece. Here, \\4ien the slanting surfece sits opposite to Ae rnain shaft, it is graduaUy descend 
thereto. Besides, an axis of the vertical rotation siqjport shaft is horizontally separated fiiom that of 
the work grip rotation feed mechanism portion by a required distance. And, the position of the 
lateral stand is varied by rotating the vertical rotation si^iport shaft between the case Viiiere the 
bar-like work is attached to and removed from the work grip rotation feed mechanism portion and 
20 the case where it is processed by longitudinally displacing the main shaft. 

In the forth invention, the ipper sur&ce of the lateral stand is inclined by an angle of 15 
degrees or more. 

According to this, even if cutting chips due to processing drop on the upper surface of the 
lateral stand, they are flowed down together cutting fluid by self-weight due to flow action of the 
25 cutting fluid. 

Besides, in the invration, it may as well to form the lateral stand fiom a horizontal bottom 
surfece portion, a standing surface portion stood fiom one end of the bottom surface portion, arid a 



4 



slanting surfece portion an^nged between tiie bottom sur&oe portion and the standing surfece 
portion, and besides, to anange required members such as cables and pipes for the work grip 
rotation feed mechanism portion in a space sunounded by die bottom sur&ce portion, the standing 
sur&ce portion and the slanting sur&ce portion. 
5 According to this, as same as the case of the third invention, the lateral stand can improve 

in rigidity due to increasing section modulus and guard the required members such as the cables 
and the pipes. 

Brief Description of the Drawing3 
10 Fig. 1 is a partially sectional side view showing a state that a machine tool related to the 

present invention is used. Fig. 2 is aplane view showing the using state. 

Fig. 3 is a sectional view taken along xl — xl after a work is removed in Fig. 5. 

Fig. 4 is a side view showing a state that the machine tool processes the woik, and Fig. 5 
is aplane view thereof 

15 Fig. 6 is a side view of a modification of these for comparing with a work grip rotation 

feed mechanism portion and a lateral stand of the machine tool. 

Preferred Embodiment of the Invention 

The present invaition will be e^qjlained particularly with reference to the drawings. 
20 In Figs. 1 to 3, 1 is a bed, and thereon, a fixed-type column 2, a work processing jig 

device 3, a numerical control mechanism 4 and a hydropneumadc equipment S are provided. 

The column 2 is fixed at a position on one side of the bed, having a cylindrical spindle 
housing 7 rotatively siqjporting a longitudinal (Z-axial) main shaft 6 mounted displaceably in an 
X-axial direction, a Y-axial direction and a Z-axial direction fonning orthogonal triaxial directions. 
25 A tool 8 is fixed on the fix)nt end of the main shaft 6. 

The processing jig device 3 is movinted on the ottier side of the bed 1, comprising a 
servomotor 9, a verticd rotation siQjport shaft 10 in a Y-axial direction, a horizontal rotating 11, 
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a lateral stand 12, and a work grip rotation feed mechanism portion 13. Here, the servomotor 9 is 
provided in the bed 1, and the rotation siqjport shaft 10 is rotatively siq^ported at a specific position 
on the bed 1 to be rotated by the servomotor 9. The rotating table 11 is fixed on the top portion of 
the rotation si^jport shaft 1 0, and ttie lateral stand 1 2 is horizontally fixed on the vpper surfece of the 
5 rotating table 11 and sh^jed in rectangular fiom a plane view. The feed mechanism portion 13 is 
provided on the iq^persur&ceofthe lateral stand 12. 

In this case, the lateral stand 1 2 has a right-angled-triangl&-sh^)ed section as shown in Fig. 
3, comprising a horizontal bottom surfece portion 12a, a standing surface portion 12b and a slanting 
surfece portion 12c. Here, the bottom surfece portion 12a is fixed on the rotating table 11, the 

10 standing surface portion 12b is stood fiom one end of the bottom surface portion 12a, the slanting 
surfece portion 12c is arranged between these surface portions 12a, 12b, and the i^jper surfece of 
the slanting surface portion 12c is inclined against a horizontal surface by an angle of 15 degrees or 
more. In the illustrated examples, the upper surface of the slanting surface portion 12c is inclined 
by an angle of about 35 degrees. A closable space a is formed by tiie bottom surface portion 12a, 

15 the standing surface portion 1 2b and ttie slanting surface portion 12c. 

The feed mechanism portion 13 comprises a work feed driving portion 13a fixed at a 
position on one end of the lateral stand 12 and a tale stock 13b fixed at a position on the other end 
tfiereof The feed driving portion 13a comprises a standing sipport stand 15, a chuck portion 16 
and a driving side center 17, fixed on the iq^per surface of the slanting surface portion 12c. The 

20 support stand 15 has a NC (numerical control) table 14 to the side portion thereof The chuck 
portion 16 is fixed concentrically with the NC table 15, rotating around a specific lateral axis S on 
the support stand 15. The driving side center 17 is supported by the siq>port stand 15, arranged on 
the lateral axis S so as to siq^port a rotation center of one end surface of a work griped by the chuck 
portion 16. 

25 In tills case, the lateral axis Sis separated fix)mtfie support shaft 10 by a required distance 

LO in a Z-axial directiorL According to tiie distance LO, a bar-like work w can be easily attached 
to and removed fiom tiie feed mechanism portion 13, and dierefore, tiie bar-like work w griped by 
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the feed mechanism portion 1 3 is eflSciently processed This is obvious fiom tfie later explanation. 
The lateral axis S portion between the driving portion 13a and the tale stock 13b is separated fiom 
tfiei^ipersur&ceofthe lateral stand 12 by a distance LI (see Fig. 3). The distance LI isaspecific 
size required to rotate the predetermined maximum bar-like woik on the upper sur&ce of the lateral 
5 stand 12. 

The chuck portion 16 is provided with a plurality of claws 16a for griping the bar-like 
wotk w displaceable in a radial direction of a chuck body portion on the lateral axis S. And 
therein, two axial positioning members 16b each having a radial surface b for determining a 
position of the bar-like woric w on an X-axial direction are fixed on the chuck body portion. 

10 The tale stock 13b comprises a standing support stand 18 fixed on the iq)side of the 

slanting surfece portion 12c of tiie lateral stand 12, an X-axial driving device 18a mounted thereon, 
and a push center 19. The push center 19 is slidably-displaceably supported to the si^port stand 
18 and pressed by the X-axial driving device 18a to support the rotation center of the other end 
sur&ce of the bar-like woric w. 

15 As shown in Fig. 3, cables 20, pipes 21 and tubes, which are members necessary to 

operate the driving portion 13a and the tale stock 13b, are arranged in the space a ofthe lateral stand 
12. These members 20, 21 are guided into the bed 1 through the inside of the rotating table 11 
fiom the bottom surface ofthe lateral stand 12 so as not to be exposed to a space for processing the 
woric on the bed 1, and connected to a required portion. 

20 A using example of the case vsdiere a crankshaft as a bar-like woric w is processed by this 

machine tool will be e?q)lained with reference to Fig3. 4 to 6. 

In loading the crankshaft w to be processed in the feed mechanism portion 13, the lateral 
stand 12 is positioned as shown in Fig. 1 and Fig. 2. According to this, tiie lateral axis S is 
deflected to the fiont side of the Zraxial direction a^inst the si^port shaft 10. Under the state, a 

25 worker c £5>proaches the feed mechanism portion 13 fiom tiie fiont side fl of the bed 1, arranging 
tiie crankshaft w between the driving side center 17 and die push center 19 by manual operation or 
a robot, then displacing the push center 19 to the driving side center 17 by the operation of the 
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driving device 18a, interfitdng these 17, 19 into each of centsx holes fonned to end surfeces of the 
crankshaft w to put the crankshaft w into these 17, 19 as well as to press to the radial surface b of 
the axial positioning member 16b. According to this, the driving side center 17 and the push 
center 19 siqipoit ttie crankshaft w at a specific position on the lateral axis S. Thereafter, 
5 according to displacing the claws 16a of the chuck portion 16, the outer surface of an axial portion 
of one end of ftie crankshaft w is griped by the claws 1 6a, and in this way, loading for the crankshaft 
wis finished. 

In this loading operation, the feed mechanism portion 13 is displaced close at hand of the 
worko" c in comparison with the case where the rotation siqjport shaft 1 0 agrees with the lateral axis 

10 S. Accordiiigly, the worker c can fix the craiikshaftw to ftie feed mechaiiism portion 1^ 

and Mguelessly. In addition, the feed mechanism portion 1 3 is separated 6om the tool 8 fixed on 
the main shaft 6 in comparison wdth the case where the rotation support shaft 10 agrees wifti the 
lateral axis S. Accordingly, since a space for loading the crankshaft w fiom the tool 8 is secured 
broad, the crankshaft w does not carelessly contact with the tool and the like. 

IS Next, the rnain shaft 6 is climbirig-rearward displaced to a height so that 

interfere with the feed mechanism portion 13. Under this state, the servomotor 9 is operated so as 
to rotate the lateral stand 12 around the rotation si5>port shaft 10 by an angle of 136 - 225 degrees 
andagreethelateralaxisS wifti the X-axial direction as shown in Fig. 4 and Fig. 5. Accordingto 
this, the lateral axis S is deflected to the rear side C of the Z-axial direction against the rotation 

20 siqjport shaft 10. Then, the numerical control mechanism portion 4 is operated so as to decide a 
phase of the crankshaft w around the lateral axis S. And thereafter, the main shaft 6 is rotated by 
the operation of the numerical control mechanism portion 4, and besides, the position of the 
crankshaft w around the lateral axis S and the position of the main shaft 6 are regulated to process 
the crankshaft w. 

25 In this processing of the crankshaft w, a distance L3 between the tool 8 and the crankshaft 

w at the processing start position is short in comparison with the case where the rotation support 
shaft 10 agrees with the lateral axis S. Therefore, since a stroke of the main shaft 6 in the Z-axial 
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direction, vMch is required to process the crankshaft w, is shoitened, the crankshaft w can be 
eflSciently processed. 

Strains about the feed mechanism portion 13 and the lateral stand 12 v\4iile the crankshaft 
w is cutting will be explained witii refoence to Fig. 3 and Fig. 6. 
5 In cutting the crankshaft w, the tool 8 is pressed to it In this case, \^iien a power for 

pressing the tool 8 shown in Fig. 3 is made Fl, the power Fl assigns a bending power Ml to the 
woik driving portion 13a and the bottom sur&ces of the sippoit stands IS, 18 of the tail stock 13b. 
Here, the bending power Ml is indicated as tfie following Formula (1 ). 

That is; 

10 Ml = Fl X LI X cos 0 Fonnula(l) 

As shown in Fig. 6, in case the i5>per sur&ce of the lateral stand 12 forms a horizontal 
surface and a distance between the horizontal surface and the lateral axis S is made LI, a bending 
power M2 that the pressing power Fl assigns to the bottom surfaces ofthe support stands 15, 18 is 
indicated as the following Fomivila (2). 
15 That is; 

M2 = Fl X LI Fonnula(2) 

Obviously fiom tiiis, v^en the iq5per surface of the lateral stand 12 is inclined, tiie 
bending power assigned to tiie bottom surfeces of the stpport stands 15, 18 becomes small in 
comparison with the case ^^4lere the lateral stand 12 forms a horizontal surface as shown in Fig. 6. 
20 Therefore, a strain ofthe feed mechanism portion 13 during processing becomes small tiiat much. 

Since there is a space in tiie sectional shape of the lateral stand 12, a polar modulus of 
section against flie center of the section fliereof becomes large in comparison with the case where 
there is no space on the same materials and the same weight Therefore, the rigidity ofthe lateral 
stand 12 is increased, and a torsion strain due to the bending power Ml comes to be reduced. 
25 Lasdy, it is referred to the cutting chips wiiile the crankshaft w is cut Although the 

cutting chips drop on the upper sur&ce of the lateral stand 12 during the cutting, since the upper 
surface is inclined by an angle of 1 5 degrees or more, the dropped cutting chips are assisted by flow 
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of cutting flmd and surely drop on the iqper sur^^ 

In case the iq)per surfece of the lateral stand 12 is inclined by an angle of about 35 
degrees as the exanple of the present invention, the cutting chips can drop on the vppsr sur&ce of 
the bed 1 by self-vvei^twitiioiit the assistance by the flow of the cutting fliiid. 

5 

INDUSHUALAPPUCABILrrY 

According to tiie present invention, tiie following effects can be made. Since the work 
grip rotation feed mechanism portion is deflected to the worker agqinst the rotation siqjport shaft 
when the bar-like work is attached to and removed fiom it, the worker can easily approach it to load 
10 tiie bar-like work precisely and Mguelessly. In addition, since a distance between the work grip 
rotation feed mechanism portion and the main shaft is laige, the space for attaching and removing 
the bar-like work is enlarged Accordingly, it is possible to easily load the bar-like work, and to 
prevent fiom a careless contact betweai the bar-like work and the tool fixed on the main shaft. 

On the other hand, in processing the work griped by the work grip rotation feed 
15 mechanism portion, since the lateral sand is deflected to flie main shaft side against the rotation 
support shaft, the distance between the main shaft and the work at the processing start position is 
small. Therefore, it is possible to process the work by the small stroke on the Z-axial direction and 
improve the processing efficiency. 

In addition, it is possible to flow down the cutting chips dropped on the upper surface of 
20 the lateral stand by the setf-wei^t with the cutting fluid. Moreover, it is possible to decrease a 
bending power that acts on tiie work grip rotation feed mechanism portion and the lateral stand due 
to a simple structure while tfie work is processed. 

In case a particular slope guide plate for guiding the cutting chips to the upper surface of 
the lateral stand is not provided, the dropped cutting chips are dropped outside the lateral stand with 
25 assisted by the flow of the cutting fluid or wifliout the assistance. 

It is possible to improve the rigidity of the lateral stand by few materials and make the 
lateral stand secure tiie required members such as cables and pipes. 



